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(57) Abstract 

A method and an arrangement for successively feeding batches into a mixing vessel (2) 
under partial vacuum for the preparation of bone cement. The mixing vessel is pre-filled with 
a powder component (B) of said bone cement. A container containing a liquid bone cement 
(A) is connectable to the tubular rod (6b) of an agitator for mixing components (A, B) so 
that component (A) can be introduced into the mixing vessel by means of the vacuum present 
in said vessel. During mixing the agitator rod (6b) is sealed by a removable tightening rod. 
When mixing is completed tightening rod is removed from said tubular rod (6b) which now 
will serve as a spout for the bone cement. The bottom of the mixing vessel is movable and 
serves as a piston for emptying the mixing vessel through the spout. 
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Method and device for feeding components for bone cement into a mixing vessel for these 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a method for successively feeding batches of constituent 
components into a mixing vessel for the preparation of bone cement under vacuum. The 
5 invention also relates to an apparatus for successively feeding batches of constituent 

components into a mixing vessel under partial vacuum for the preparation of bone cement. 

Description of the Prior Art 

Bone cement is prepared by mixing polymethyl methacrylate in powder form, with liquid 
1 0 monomethyl methacrylate in a mixing container. Both the liquid component and the 

combined mixture give off substances in gaseous form which are environmentally harmful 
and injurious to the health. For this reason, it is important for the introduction of the bone 
cement components into the mixing container and the mixing process itself, to take place 
in such a way that the smallest possible quantity of the harmful gases escape into the 
1 5 surrounding environment. Mixing vessels in which tlie introduced components were 
successfully prepared into bone cement without a substantial release of the 
aforementioned gases are described in SE-C-890 1599-4, SE-AO-920 1353-1 and WO 
94/26403, for example. In order for the bone cement to develop optimal strength during 
use, it is also import£int for the components comprising the cement to have well-mixed, 
20 predetermined portions. 



in said WO-publication a glass ampoule containing a liquid component of a bone cement 
is surrounded by a container which is in reclosable communication with the atmosphere. A 
second container surrounds the first container so that when the mixing vessel is opened, 
25 the contents of the ampoule, under the effect of a partial vacuum inside the mixing vessel, 
can be sucked down into it, a space formed between the aforementioned inner container 
and outer container is filled with a second bone cement component in powder form which 
is caused by displacement of the inner container relative to the outer container, to move 
from a first position in which the space does not communicate with the atmosphere or the 



30 mixing vessel to a second pos ition in which the space commun 
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and the mixing vessel, so that the powdered bone cement component is sucked down into 
the mixing vessel under the effect of the partial vacuum inside it. 

A device for canying out the above method which device is also explained in said WO- 
publication is characterized in that it comprises, an inner container communicating with 
the atmosphere, and is so arranged as to enclose the glass ampoule containing the liquid 
bone cement component, and to communicate with the aforementioned mixing vessel, and 
which includes means for opening the ampoule so that its contents, under the effect of the 
partial vacuum inside the mixmg vessel, can be sucked down into it. The outer container at 
least partially encloses the inner container and is also arranged so as to communicate with 
the mixing vessel and together with the inner container, defmes a space therebetween 
which is filled with a certain quantity of the powdered component of bone cement. The 
inner container is capable of displacement from a first position to a second position, the 
first position characterized by the inner container preventing communication between both 
the mixing vessel and the atmosphere, and the second position characterized, in which 
communication between the mixing vessel on the one hand and the atmosphere on the 
other hand is open, so that the bone cement component in powder form, under the effect of 
the partial vacuum inside the mixing vessel, can be sucked into it without escape of gases. 

SUMMARY OF THE INVENTION 

One object of the present invention is to make available a method and device of the kind 
described above, which avoids the risk of gas release when feeding the bone cement 
components into the mixing vessel. Another object is to make the mixing as convenient 
and simple as possible for a person using the device. Still anotiier object is to make the 
mixing as safe as possible for said person i.e. reduce to a minimum die failure rate of 
mixing. This is achieved in accordance with the invention in a number of ways. According 
to one method, which has a couple of variants, the outer or second container is eliminated 
and the mixing vessel is prefilled with the powder bone cement component. The first 
container holding the ampoule of the liquid bone cement component connects to the 
mixing vessel in a manner where displacement of a container cap causes the liquid 
components to be sucked into the mixing vessel under vacuum. 
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According to another method, the first and second containers are eliminated and the liquid 
bone cement components is supplied through a collapsible plastic bag and tubing 
arrangement attached thereto. The tubing can be connected to the mixing vessel in at least 
two convenient locations, where a tubing clamp is released to allow the liquid component 
5 to flow into the mixing vessel \mder the influence of vacuum. 

Along the same lines of eliminating the first and second containers, another method of the 
present invention simply involves a providing a glass ampoule with the liquid component 
therein, breaking the ampoule, and then supplying the contents into the mixing vessel 
1 0 through a funnel attached thereto. Again the liquid component is sucked under vacuum 
into the mixing vessel. 

A final method of the present invention again involves use of a first container for holding 
an ampoule, but now the container is melded to the mixing tube for directly draining into 
1 5 the bottom of the mixing vessel. 

The devices for carrying out all methods in accordance v^th this invention are more fully 
detailed in the following sections. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described below in greater detail with reference to the accompanying 
drawing, in which: 

Figure 1 illustrates the mixing vessel of a first embodiment of the present invention in 
25 which the powder form of the bone cement pre-exists within the mixing vessel; 

Figure 2 illustrates a container and a cassette that houses a glass ampoule which contains 
the liquid form of the bone cement; 

Figure 3 illustrates a cross-sectional view of the mixing vessel of Figure 1 prior to mixing 
the cement components; 
30 Figure 4 illustrates the mixing vessel of figure 3, feeding the liquid into the vessel; 
Figure 5 illustrates the mixing vessel of Figure 1 with the bone cemenl components 
thoroughly mixed; 
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Figure 6 illustrates the mixing vessel of a second embodiment of the present invention in 
which the liquid form of the bone cement is fed into the mixing vessel through the side 
wall; 

Figure 7 illustrates the mixing vessel of a third embodiment of the present invention where 
5 the liquid bone cement component is contained in a collapsible plastic bag. 

Figure 8 illustrates a fourth embodiment of the present invention, which is a variant to the 
Figure 7 embodiment; 

Figure 9 illustrates the mixing vessel of an fifth embodiment of the present invention 
where the liquid fomi of the bone cement component is contained in a separate container 
1 0 and feed through a funnel to admix with the powder bone cement component. 

Figures 1 Oa and 10b illustrates the mixing vessel of a sixth embodiment of the present 
invention where the liquid cement container is inserted inside the tubular rod and joined 
thereto and the bone cement components are mixed. 



1 5 DETAILED DESCRIPTION OF THE INVENTION 

The designations 1 and 2 are used generally in the drawing in respect of a feed 
arrangement and a mixing vessel. The latter comprises an interior 2a, a cylindrical 
container 3 comprised of an outer cylinder wall 3a, a bottom 4 at one end of the container 

20 and a spout 5 with sealed opening at the other end, together with an agitator 6, received 
within said spout and mixing vessel and capable of axial, vertical movement inside the 
container 3. The agitator 6 consists of an agitator disc 6a attached to a tubular agitator rod 
6b. The agitator 6 is mounted so that it is jfree to vertically slide up and down while 
maintaining a seal in the spout 5, in such a way that the plurality of holes 6h in agitator 

25 disk 6a can be used to bring about through mixing of the bone cement components A, B 
within mixing vessel 2 with no gaseous escape to atmosphere. Once mixing is complete, 
and once a lock 7 has been removed, the bottom 4 can be axially displaced inside the 
cylinder by upward movement of piston head 80, moving towards the spout 5. The piston- 
like function of bottom 4, upwardly pushes and then discharges the mixed bone cement 

30 via the hollow agitator rod 6b, which now serves as a discharge nozzle. The interior of the 
container 2 communicates via a filter 8 with a vacuum source (not shown) during feeding 
and mixing of the bone cement components A, B. Rapid and effective feeding of the bone 
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cement components A, B into the mixing vessel, and safe handling of the gases that are 
environmentally harmful and injurious to human health, are achieved in this way. 

Turning attention now to Figures 1-6, a first and a second embodiment of the present 
5 invention will now be described. The powdered component B of bone cement pre-exists 
within the mixing vessel 2 prior to any mixing procedures, and the container 9 contains 
only the liquid component A. It will become clearer after reading the following description 
that the main characteristic of the first embodiment is that the liquid component A will be 
drawn into the mixing vessel under vacuum, and that an ampoule arrangement is provided 
10 wherein the ampoule rests on the mixing vessel and wherein the contents feed downward 
through the tubular agitator rod 6b, and enter vessel 2 in the vicinity of the vessel bottom 
4. The second embodiment uses a similar ampoule arrangement, however, the ampoule 
does not rest on the mixing vessel and the contents enter through the outer cylindrical wall 
3a, also near the mixing chamber bottom 4. The fu^t and second embodiments, as well as 
1 5 the third one described later, are also provided with a second filter 2 1 , located at the top of 
mixing vessel 2. 

In accordance with the first embodiment. Figures 1-5 show mixing vessel 2 as being pre- 
filled with the powder component B of the bone cement. A tightening rod 19 is received 

20 v^thin tubular agitator rod 6b of agitator 6 and has plug 1 9a and O-ring 1 9c inserted 

within a groove 1 9b thereof, to form an air-tight seal so that powdered contents B are not 
contacted by and affected by atmospheric air which is capable of downwardly travelling 
along mbular rod 6b to vessel bottom 4. Just prior to introducing glass ampoule 1 1 on top 
of mixing vessel 2, tightening rod 19 is completely removed from tube 6b, wherein the 

25 cylindrical container 9 is placed on top of vessel 2 by inserting funnel-shaped neck 9c into 
mouth 6c at the first end 6d of tubular rod 6b. Figure 2 shows in greater detail that glass 
ampoule tip 1 1 a is pointing upwards when inserted within container 9, and that the 
ampoule is resting upon the upward cone 13b of breaking means 13, said means having 
internal passages 13c for allowing liquid there through once it passes filter 14. Figure 2 

30 also illustrates that cap 1 8 has gripping means 18h for facilitating the operative threading 
movement of cap 18 along container threads 12a. Figure 3 shows the ampoule 1 1 just 
prior to being broken. Figure 4 shows that when handle 1 8h of the cap is turned so as to 
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downwardly displace the cap 1 8 through action of the interacting threads 1 2a and 1 8a, 
shoulder 1 8s pushed downwardly against ampoule 1 1 , causing upward-facing, pointed 
cone 13b to break bottom 1 lb of the ampoule, thereby allowing liquid contents A to flow 
through filter 14 under sucUon downwardly into hollow tube 6b as previously described. 
5 As Figure 4 shows, openings 1 8d and 1 8e in cap 1 8, allow atmospheric air to be 

communicated into the interior of container 9 under suction, also as previously described, 
thereby preventing noxious fumes escaping to atmosphere. A small gap 23 exists between 
vessel bottom 4 and agitator disk 6a so that as liquid A descends tubular rod 6b, exists 
open end 6e, then it enters gap 23, which behaves as a passage for percolating an air/liquid 

1 0 mixture upwardly through holes 6h in the agitator disk 6a, so that air bubbles cause liquid 
A to thoroughly mix with the powder component B, while under the continuing action of 
the vacuum source. Figure 5 illustrates that once ampoule 1 1 is empty, container 9 is 
removed and replaced with tightening rod 19. While still under vacuum, tubular rod 6b is 
grasped and then successively moved up and down in the direction of arrow 30 and down 

1 5 with rod 1 9 still inserted therein, as the outlined representation in Figure 5, so that agitator 
disk 6a ensures thorough mixing of the liquid and powder components A, B, while rod 1 9 
prevents gaseous escape from tubular rod 6b due to O-ring seal 1 9c. The filter 2 1 is 
provided to prevent heavy particulate from being drawn into the vacuum source not 
shown. Once admixed, first lock 7 and then rod 19 are removed and bottom 4 can be 
20 axially displaced within cylinder 3 in a fashion similar to a piston, as previously described, 
so that the mixed bone cement can be pushed out of vessel 2 once tightening rod 19 is 
removed. In this way, agitator rod 6 is pulled completely up so that agitator disk 6a 
contacts the top end 3b of cylinder 3, with tubular rod 6b acting as a discharge nozzle for 
the now-ready cement. 

25 

Figure 6 shows a second embodiment of the present invention wherein the mixing vessel 
is again pre-fiUed with powder component B and where container 9 has top end 9a 
connected to a tube 26, shown as being inserted into hole 27 which penetrates cylinder 
wall 3a. It is to be understood that prior to insertion of tube 26, plug 121 is inserted within 
30 hole 27, thereby maintaining a seal from the atmosphere. When mixing is to take place the 
interior of the mixing vessel 2 is put under vacuum by starting the vacuum source, not 
shown. Then plug 121 is removed, tube 26 is inserted into hole 27 and the glass ampoule 
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containing liquid A is broken. By percolation of air and liquid A through powder 
component B in mixing vessel 2 a pre-mixing is obtained. When the ampoule is emptied 
tube 26 is removed from hole 27, plug 121 is inserted and final mixing by means of the 
agitator is performed, as previously described in connection to Figure 4, After finished 
5 mixing lock 7 is removed and the contents pushed upwards with piston head 80 for 
eventual discharge out tube 6b. 

Figure 7 shows a third embodiment, where container 9 is now comprised of collapsible 
plastic bag. This substitution advantageously reduces the cost to manufacture, and is less 

1 0 bothersome than breaking and discarding the glass ampoule bottles. Again, this 

arrangement fiinctionally mixes the elements together as previously explained. However, 
as seen in Figure 7, a U-shaped sleeve member 29 is used as a valve, where tube 26 is 
folded and frictionally inserted within sleeve interior 29a, thereby blocking any flow of 
material A. Then, plug 121 is removed from cylinder wall 3a, and is inserted into hole 27, 

1 5 Figure 7 shows a coupling 30 being inserted into tube 26 to facilitate the connection into 
the cylinder wall to allow discharge of liquid A into mixing vessel 2. It should be realized 
that the embodiments of Figures 1-6 could also be provided with coupling 30 if desired. 
Mixing is completed by upwardly and downwardly moving agitator disk 6a as previously 
described, using mouth 6c of rod 6b as a discharge nozzle once desk 6a is contacted 

20 against top end 3a of cylinder 3, and tightening rod 19 is removed so that the mixed 
contents can be pushed upwards by bottom 4. 

Figure 8 shows a fourth embodiment of the present invention where it is seen that the 
means for introducing the liquid into the mixing vessel is now in the form of a collapsible 

25 bag of Figure 7 is directly inserted into tubular agitator 6b once tightening rod 19 is 

removed, as is shown. Then, the U-shaped sleeve member 29 is removed from tube 26 so 
that liuqid component A is drawn under the influence of vacuum down to the bottom of 
tubular agitator rod 6b, and be mixed as previously described. An airtight adapter means 
42 is provided at the tube end so as to securely hold it within tube 26 during introduction 

30 ofthe liquid A. 
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Figure 9 shows a fifth embodiment of the present invention where it is seen that the 
cylindrical containers 9 and 10 are eliminated so that once the glass ampoule 1 1 is broken, 
the liquid bone cement component A, is introduced into mixing vessel 2 via removable 
funnel member 50 and hollow agitator rod 6b. As seen open funnel neck 52 is in frictional 
5 engagement with the open mouth 6b' of rod 6b when funnel 50 is inserted therein. The tip 
1 la of ampoule 1 1 is broken off and contents A are fed into funnel component receiving 
area 50a before descending down tube 6b. Again, this arrangement provides the liquid 
component A at the container bottom so that both components A, B can be pre-mixed 
together through percolation as previously explained. However, since there is no longer an 

1 0 enclosure for sealing the ampoule once it is broken, in order to prevent atmospheric 
releases prior to mixing, the suction pressure on vacuum source may be increased over 
that of the previous embodiments. High velocity of ambient air entering into the funnel 50 
will prevent fxmies from escaping from mixing vessel 2 out into the operating theatre. It is 
envisioned that funnel member 50 be provided with an O-ring or similar seal about its 

1 5 open neck 52. 

Figures 10a and 10b show a final embodiment of the present invention, where it is seen 
that the container 9 and cap 1 8 as presented in Figures 3 and 4, is provided in Figures 1 Oa 
and 10b in a slightly modified fashion, where the glass ampoule 1 1 is now resting on 

20 breaking means 13 and that filter 14 is disposed below the breaking means. Furthermore, 
the container 9 is formed with a neck 9c that either inserts inside tubular rod 6b or as 
shown here, is formed so that rod 6b inserts inside neck 9c. In either case, once the 
connection is made, the neck and the tube are joined together by known methods of 
friction spin-melting the like elastomeric components together, or they can be joined by 

25 conventional methods such as gluing, threading, or snap-fitting the pieces airtight to each 
other. Once connected, the cap 18 gripping means 18h arc operatively threaded downward 
along container threads 12a, until shoulders 1 8s cause the glass ampoule to be broken 
against pointed cone 1 3b of the breaking means. The liquid component A passes from 
container 9, downwardly through filter 14, now located in neck 9c, then into hollow 

30 nibular member 6b, before passing through a second filter 1 4b at tube open end 6e. 
Ambient air is as previous drawn together with the liquid A into the vessel thereby 
preventing fume to escape to the outside of the container. The liquid A then changes 
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direction at the bottom of mixing vessel 2 due to the action of vacuum from vacuum 
source not shown and turns upwardly to percolate into the powdered bone cement 
component B (premixing as previously described). Plug 1 8p is then inserted into opening 
1 8d to seal container 9 from atmospheric influence. The container 9 is gripped as a handle 

5 and stroked up and down, thereby causing agitator disk 6a to mix the two bone cement 
components A, B together, as previously explained with the other embodiments. As 
Figures 10a and 10b show, tubular element 6b is scored with an annular notch 6s, that 
allows the container-tubular rod to be separated from each other by snapping the container 
in a perpendicular direction to the rod, thereby breaking the rod at the notch. This step is 

1 0 performed after mixing is complete and after the tubular rod and agitator stick have been 
pulled back towards piston 80. Once the tubular element 6b is pulled back, mixing vessel 
2 is turned upside dov.Ti in order to facilitate removal of the mixed bone cement. A 
comparison of Figures 1 Oa and 1 Ob to Figure 3 makes this point more clear in that mixing 
vessel 2 in Figures lOa and 10b is initially upside down such that spout 5 is sealed with a 

1 5 removable closure 5a and where the cylindrical container outer wall 3a also acts as the 
mixing vessel bottom, wherein the agitator 6 is inserted through the bottom of the 
container 3, rather than through the spout 5, as with the previous embodiments. With this 
arrangement, once the mixing is completed and the rod fractured at notch 6s, pin 7 is 
removed, as is filter 8 to vacuum source, so that piston 80 is advanced into contact with 

20 the bone cement mixture in the same manner as previously described with the other 

embodiments, and the mixture is pushed out of mixing vessel 2 through spout 5, of course 
once closure 5a is unthreaded and removed. A filter resting against the piston 80 prevents 
cement from entering into the vacuum source and will likewise prevent cement from 
leaking out through the piston when this is advanced into contact with the cement. Spoute 

25 5 is used for attaching of various extrusion nozzles. 
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Patent Clanms 

1 . An apparatus for successively feeding batches of a liquid and a powder component 
(A, B) into an interior of a mixing vessel (2) for the preparation of a bone cement, 
said mixing vessel (2) interior (2a) maintained under a vacuum created from a 
vacuum source in order to prevent hamiiul emissions from escaping from said 
vessel once said liquid and powder components (A, B) are mixed, comprising: 
a mixing vessel (2) prc-filled with a powder component (B) of said bone cement, 
said vessel (2) defined by an outer wall (3) having a top end, a bottom end and an 
interior, said top end formed with a scalable spout (5), said bottom end formed 
with an axially displaceable bottom (4); 

a means (1) for introducing said liquid component (A) into said interior of said 
mixing vessel (2) through said scalable spout (5); 

an agitator (6) received within said vessel interior (2a), said agitator (6) comprised 
of a tubular rod (6b) which extends upwardly out of said interior through said 
spout (5) and is in communication with the atmosphere and an agitator disk (6a) 
attached to said tubular rod (6b), an open, first end of said tubular rod defining a 
mouth and an open, second end of said tubular rod encircled by said disk (6a), said 
tubular rod (6b) axially displaceable within said vessel (2) interior for mixing said 
bone cement components (A, B); 

a removable lightening rod (19) disposed within said tubular rod (6b) for sealing 
said open bottom rod end from communication with the atmosphere after said 
liquid component (A) is introduced into said mixing vessel (2), said tightening rod 
(19) being disposed within said tubular rod (6b) prior to introducing said liquid (A) 
into said mixing vessel (2); 

wherein said tightening rod (19) is removed from said tubular rod (6b) 
immediately prior to introducing said liquid bone cement (A) compound into said 
mixing vessel (2) and is reinserted therein after said liquid (A) is introduced within 
said mixing vessel, wherein said powder (B) and liquid (A) components are then 
mixed within said vessel (2) interior (2a) under a continuous vacuum from said 
vacuum source and said atmospheric air is prevented from entering into said vessel 



wo 97/18031 PCT/SE96/01459 

11 

(2) due to said tightening rod (19), wherein said harmiul emissions caused from 
mixing said components (A, B) are prevented from escaping said vessel (2). 

2. The apparatus of Claim 1 wherein said means (1 ) for introducing said liquid (A) 

5 into said vessel (2) is comprised of a container (9) having an interior for containing 

said liquid (A), a tip (1 la) and a tube (26) connected to said tip, said tube 
connecting said container to said mixing vessel (2). 

3. The apparatus of Claim 2 wherein said tube (26) has a one end of said container 
1 0 inserted into said open top end of said tubular rod (6b). 

4. The apparatus of Claim 2 wherein said tube (26) has a one end inserted into said 
outer wall (3) of said mixing vessel (2), near said bottom end. 

1 5 5. The apparatus of Claim 2 wherein said tip of said container is inserted into a 

fimnel (50), said fiinnel (50) having an open neck that is removably inserted into 
said open end of said tubular rod (6b). 

6. The apparatus of Claim 2 wherein said plastic tube (26) is provided with a clip 
20 (29) for opening and closing said tube (26) upon demand. 

7. The apparatus of Claim 5 wherein said container is comprised of one of a glass and 
plastic ampoule. 

25 8. The apparatus of Claim 5 wherein said container is comprised of a collapsible 
plastic bag. 

9. An apparatus for successively feeding batches of a liquid and a powder component 
(A, B) into an interior of a mixing vessel (2) for preparation of a bone cemenl. said 
30 mixing vessel (2) interior (2a) maintained under a vacuum created from a vacuum 

source in order to prevent harmful emissions from escaping from said vessel (2) 
once said liquid and powder components (A, B) are mixed, comprising: 
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a mixing vessel (2) pre-filled with a powder component (B) of said bone cement, 
said vessel (2) defined by an outer wall (3) having a first end, a second end and an 
interior (2a), one of said first and second ends formed with a scalable spout (5), the 
other of said first and second ends formed with an axially displaceable bottom 
5 (80), said bottom having a central opening therein; 

an agitator (6) received within said vessel interior (2a), said agitator (6) comprised 
of a tubular rod (6b) which extends upwardly out of said interior through said 
opening in said bottom (80) and an agitator disk (6b) attached to said tubular rod, 
said tubular rod (6b) having an open, first end that defines a moudi and an open, 
10 second end that is encircled by said disk, said tubular rod (6b) axially displaceable 

within said vessel interior for mixing said bone cement components (A, B); 
a means for holding and introducing said liquid component (A) into said interior of 
said mixing vessel (2); 

wherein said means for holding and introducing is joined to said mouth of said 
1 5 tubular rod prior to feeding said liquid contents (A) into said vessel (2) through 

said tubular rod (6b), wherein said powder and liquid components (B, A) are 
mixed within said vessel interior (2a) under a continuous vacuum so that said 
harmfiil emissions caused ft-om mixing are prevented from escaping said vessel 
(2), and wherein said mixed bone cement component (A, B) is pushed out of said 
20 scalable spout (5) through a displacement of said vessel bottom (80). 

1 0. The apparatus of Claim 9 wherein said means for holding and introducing said 
liquid component (A) is operatively connected to the agitator rod (6b) in order to 
be used as a handle during mixing. 

25 

1 1 . The apparatus of Claim 9 wherein said means for holding and introducing said 
liquid component (A) is comprised of a generally cylindrical container that is 
defined by a top, a bottom and an interior, said bottom having an opening therein 
which is in communication with said mouth of said tubular rod (6b), said top 

^0 having a removably threaded cap ( 1 8) thereon for engagement with an ampoule 

(11) containing said liquid (A), said ampoule received within said container 
interior and resting on a means (13b) for breaking said ampoule, said breaking 
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means (1 3b) anchored to said container interior above said opening in said 
container bottom, said cap having a reclosable op)ening (I8d) therein and a pair of 
shoulders (18s) in contact with said ampoule, said shoulders (18s) for pushing said 
ampoule (11) against said breaking means (13b) through a downward threading of 
said cap (18), thereby breaking said ampoule (1 1) so that said liquid (A) is 
introduced into said tubular rod (6b) and into said mixing vessel (2). 

12. A method for successively feeding in an arbitrary sequence batches of a liquid and 
a powder bone cement component (A, B) into a mixing vessel (2) maintained 
under vacuum for the preparation of said bone cement wherein said mixing vessel 
(2) is provided with a pre-determined amount of said powder component (B) of 
said cement, the method comprising the steps of providing a mixing vessel (2) 
which said vessel is defined by a cylindrical cylinder having an open interior (2a) 
with a spout attached to one end of said cylinder, and having an axially 
displaceable bottom (4); 

inserting a mixing agitator (6) within said spout so as to communicate with said 
vessel interior (2a), said agitator (6) comprised of a tubular rod (6b) having an 
agitator disk (6a) fixed on one end thereof, said other end being open and defining 
a mouth, said mouth being located axially above said spout of said vessel, said 
agitator (6) axially displaceable such that said agitator disk (6a) can mix both of 
said bone cement components (A, B) together; 

providing a tightening rod (19) within said tubuljir rod (6b) so as to seal said vessel 
(2a) fi-om said atmosphere before said liquid component (A) is introduced into said 
vessel (2a); 

removing said tightening rod (19) and then introducing said liquid component (A) 
into said interior of said vessel (2a) near said vessel bottom (4); 
re-inserting said sealing rod (19) within said tubular rod. thereby sealing said 
vessel (2a) from said atmosphere; 

axially displacing said agitator (6) so as to mix said liquid and powder components 
(A, B) under vacuum, without allowing harmful emissions to escape said mixing 
vessel. 
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14. 

10 

15. 

15 16. 



The method of Claim 12, wherein said container providing a container which has 
an open interior for receiving a glass ampoule (II) and a threadable cap ( 1 8) for 
pushing downwards on said ampoule, said interior including a means (13a) for 
breaking said ampoule (11) when said cap (18) pushes on said ampoule (11) 
thereby allowing said container to feed liquid (A) into said vessel (2). 

The method of Claim 12 further comprising the step of placing said container in 
said mouth of said tubular rod (6b), and operatively connecting container (9) and 
rod (6b) for using the container (9) as a handle during mixing. 

The method of Claim 12 further comprising the step of providing a hole in said 
container (9) wall and connecting a tube between said container (9) and vessel (2) 
in order to feed said liquid (A) through said tube to said container bottom. 

The method of Claim 12 wherein said container (9) is a plastic bag containing said 
liquid (A) and said container (9) is provided with a tube that cormects said 
container with the vessel wall in order to feed said liquid (A) into said vessel (2) at 
said bottom. 
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FIG. 6 
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